Head group specificity in the requirement of phosphatidylcholine biosynthesis for very low density lipoprotein secretion from cultured hepatocytes.
We have demonstrated that hepatic very low density lipoprotein (VLDL) secretion requires active phosphatidylcholine (PC) synthesis via either the CDP-choline pathway or phosphatidylethanolamine (PE) methylation pathway (Yao, Z., and Vance, D.E. (1988) J. Biol. Chem. 263, 2998-3004). In the present work, the head group specificity of phospholipid synthesis required for lipoprotein secretion was investigated in cultured hepatocytes isolated from choline-deficient rats. When N-monomethylethanolamine (0.1 mM) or N,N-dimethylethanolamine (0.1 mM) was added to the culture medium, the cells synthesized correspondingly phosphatidylmonomethylethanolamine (PMME) or phosphatidyldimethylethanolamine (PDME). However, the synthesis of PDME could correct the impaired VLDL secretion only to a limited extent, whereas the synthesis of PMME inhibited VLDL secretion. Although dimethylethanolamine did not promote VLDL secretion as well as choline, dimethylethanolamine altered the increased triacylglycerol synthesis in the choline-deficient cells as effectively as choline. Supplementation of the culture medium with ethanolamine (0.1 mM) had little effect on cellular PE or PC levels, nor was normal VLDL secretion resumed. However, the amounts of cellular PC and PE were both decreased when the medium was supplemented with N-monomethylethanolamine or N,N-dimethylethanolamine. These results suggest that the choline head group moiety of PC is specifically required for normal VLDL secretion and cannot be replaced with ethanolamine, monomethylethanolamine, or dimethylethanolamine. In addition, the impaired VLDL secretion from the choline-deficient hepatocytes could also be corrected by supplementation of betaine (0.2 mM) and homocysteine (0.2 mM), indicating the utilization of a methyl group from betaine for PC formation via methylation of PE.